REPLACEMENT SHEET 



BI-STABLE ELECTROSTATIC COMB DRIVE WITH AUTOMATIC BRAKING 

MAOETAL. 
09/810,825 

1/11 




FIG. 1A 




REPLACEMENT SHEET 



BI-STABLE ELECTROSTATIC COMB DRIVE WITH AUTOMATIC BRAKING 

MAOETAL 
09/810,825 

2/11 

i 



POTENTIAL ENERGY OF LATCHING SWITCH 




-4 0 4 8 12 16 20 24 28 32 36 40 44 



DISPLACEMENT {ym) 

FIG. 1C 




0 10 20 30 40 



DISPLACEMENT (urn) 



FIG. 2A 



REPLACEMENT SHEET 



BI-STABLE ELECTROSTATIC COMB DRIVE WITH AUTOMATIC BRAKING 

MAO ETAL. 
09/810,825 

3/11 




0 10 20 30 40 
DISPLACEMENT (^m) 

FIG. 2B 



60 



62 



68 



-72 



76 
64 



70- 



78 



^^74 



66 



FIG. 3A 



60 



62. 



64 



V 



66 



FIG. 3B 



+ 



REPLACEMENT SHEET 

BI-STABLE ELECTROSTATIC COMB DRIVE WITH AUTOMATIC BRAKING 

MAO ET AL. 
09/810,825 

4/11 



60 



L_3 

FIG. 3C 



300 



APPLY VOLTAGE 



HOLD VOLTAGE 
TO EQUILIBRATE 



RELEASE VOLTAGE 



302 



304 



306 



FIG. 3D 




FIG. 3E 



+ 



REPLACEMENT SHEET 



BI-STABLE ELECTROSTATIC COMB DRIVE WITH AUTOMATIC BRAKING 

MAO ETAL. 
09/810,825 

5/11 



310 



MASK THIN SECTIONS 



PARTIALLY ETCH 
THIN SECTIONS 



MASK FINGERS 



ETCH FINGERS 



DE-BOND FINGERS AND 
MOVEABLE ELEMENT 



312 



314 



316 



318 



320 



FIG. 3F 



101- 



99 



103 




u o 



n 



^106 100 
102 



J10 
^1 



108 -11 "''12 



104 



-106 



FIG. 4A 



REPLACEMENT SHEET 
BI-STABLE ELECTROSTATIC COMB DRIVE WITH AUTOMATIC BRAKING 

MAO ETAL. 
09/810,825 

6/11 



100' 




DISPLACEMENT, x {\im) 



FIG. 4C 



REPLACEMENT SHEET 

BI-STABLE ELECTROSTATIC COMB DRIVE WITH AUTOMATIC BRAKING 

MAOETAL. 
09/810,825 

7/11 



^-122 -''20 



126 



130 
-128 

a 

^ ^.124 



FIG. 5A 



3 120 



[_] 



FIG. 5B 



120' 



126' 



LJ 



FIG. 5C 



REPLACEMENT SHEET 



BI-STABLE ELECTROSTATIC COMB DRIVE WITH AUTOMATIC BRAKING 

MAOETAL 
09/810,825 

8/11 




FIG. 5D 




FIG. 5E 



REPLACEMENT SHEET 

BI-STABLE ELECTROSTATIC COMB DRIVE WITH AUTOMATIC BRAKING 

MAOETAL. 
09/810,825 

9/11 

TRANSITION TIME vs. DRIVING VOLTAGE 




36 40 45 50 

DRIVING VOLTAGE (V) 

FIG. 6A 



RINGING vs. DRIVING VOLTAGE 




36 40 45 50 

DRIVING VOLTAGE (V) 

FIG. 6B 



170 




FIG. 7 



REPLACEMENT SHEET 

BI-STABLE ELECTROSTATIC COMB DRIVE WITH AUTOMATIC BRAKING 

MAO ETAL. 
09/810,825 

10/11 




DRIVING VOLTAGE (V) 

FIG. 8A 




FIG. 8B 



REPLACEMENT SHEET 



BI-STABLE ELECTROSTATIC COMB DRIVE WITH AUTOMATIC BRAKING 

MAOETAL. 
09/810,825 

11/11 



1100 
1000- 
900- 
I 800 

^ 700 
D 

600 

_i 

^ 500 
400 
300 



- 






- 


222 






V 220 \ 


^224 


1 


1 1 1 


t 1 1 1 1 1 



30 32 34 36 38 40 42 44 46 48 
DRIVING VOLTAGE (V) 



FIG. 8C 



800 



DETERMINE ACTUATION WINDOW 
WITH LOWEST ALLOWED CD LIMIT 



DETERMINE ACTUATION WINDOW 
WITH HIGHEST ALLOWED CD LIMIT 



-802 



■804 



COMBINE ACTUATION WINDOWS 
TO DEFINE COMMON SUBSET 



806 



808- 



810- 



SELECT DRIVE 
VOLTAGE 



DEFINE 
PULSE RANGE 



SELECT PULSE 
DURATION 



DEFINE 
VOLTAGE RANGE 



■812 



-814 



FIG. 8B 



